Expression and purification of His-tagged rat mitochondrial medium-chain acyl-CoA dehydrogenase wild-type and Arg256 mutant proteins.
Mitochondrial medium-chain acyl-CoA dehydrogenase is a key enzyme for the beta-oxidation of fatty acids, and the deficiency of this enzyme in patient has been previously reported. We cloned the gene of rat mitochondrial medium-chain acyl-CoA dehydrogenase into a bacterial expression vector pLM1 with six continuous histidine codons attached to the 3' of the gene. The cloned gene was overexpressed in Escherichia coli and the soluble protein was purified with a nickel Hi-Trap chelating metal affinity column in 88% yield to apparent homogeneity. The specific activity of the purified His-tagged rat mitochondrial medium-chain acyl-CoA dehydrogenase was 4.0 U/mg. Arg256 is a highly conserved amino acid, which may play an important role in enzymatic reaction based on the crystal structure of medium-chain acyl-CoA dehydrogenase. We constructed four mutant expression plasmids of the enzyme using site-directed mutagenesis. Mutant proteins were overexpressed in E. coli and purified with a nickel metal affinity column. Kinetic studies of wild-type and mutant proteins were carried out, and the result confirmed that Arg256 is a very important residue of rat mitochondrial medium-chain acyl-CoA dehydrogenase. Our overexpression in E. coli and one-step purification of the highly active rat mitochondrial medium-chain acyl-CoA dehydrogenase greatly facilitated our further investigation of this enzyme, and our result from site-directed mutagenesis increased our understanding of medium-chain acyl-CoA dehydrogenase.